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直近半世紀の間に新たに人類の脅威として出現した新興ウイルス感染症の数は 30を超え
る。それらの中には、エボラウイルス病やラッサ熱など極めて高い致死率を示すものも少な
くないが、これらの新興ウイルス感染症に対する治療薬（抗ウイルス剤）の開発は遅れてい
る。 
重症熱性血小板減少症候群（SFTS）は、2013 年以降わが国でも毎年患者が報告されてい
る新興ウイルス感染症で致死率も極めて高い。SFTS に対する確立された治療法はなく、ワ
クチンや抗ウイルス剤も現時点では存在しない。我々は、現在複数の手法を使って、SFTS
ウイルスの増殖を阻害する化合物のスクリーニングを行っており、抗 SFTS 薬の開発を目
指している。今回のセミナーではその成果の一部を紹介する。 
Application of NMR metabolomics in understanding the 
physiological target of Kampo medicine
Suresh Awale
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Nuclear Magnetic Resonance (NMR) Spectroscopy is an indispensable tool for the structure 
elucidation of the compounds in natural products and organic chemistry. Recently, NMR 
is also becoming a major technique for the analysis of metabolites in bio-samples, and the 
biomarker discovery.  A key advantage of NMR metabolomics is its high reproducibility and 
direct identification of the metabolites. Furthermore, it is a non-destructive technique, which 
can rigorously quantify major compounds present in both in vitro and in vivo bio samples. 
Given its simplicity of methodology, direct identification and quantitative information of the 
metabolites, we applied NMR metabolomics as a novel and powerful tool to determine the 
physiological target of the Kampo medicine in vivo. For this purpose, a Kampo medicine 
‘Gorei san’  (五苓散) was used as the exploratory example in this study.  
Gorei san  (GRS)is one of the traditional Kampo medicine composed of five crude drugs 
(Alisma Rhizome, Chuling (猪苓), Poria Sclerotium (茯苓), Cassia (桂皮) and Atractylodes
Rhizome (白朮). It is regarded as a typical water-retaining agent, and it has the function of 
regulating the metabolic abnormality of moisture in the body and returning it to normal. In 
the present study, male Wistar rats of 8 weeks of age were fed for four weeks with the regular 
diet (Cont group, n = 6) or a feed containing 1% GRS extract (1% GRS group, n = 6). 
Measurement of food intake, drinking water, body weight and urine volume was monitored 
each week. After the administration period, various organs and bio-fluids such as blood and 
urine were collected for the NMR analysis. In the present investigation, 26 primary 
fluctuating metabolites were identified and quantified.  Administration of GRS was found to 
significantly alter the metabolites involved in pyruvate metabolism pathways, such as lactate, 
acetate, succinate, and citrate.  
Acknowledgement: This study was supported by the President's discretionary expenses (Year 
2016-2017), University of Toyama for the project「次世代 KAMPO 科学の創成を志向し
た漢方オミックス(Kampo Omics)の基盤構築」.
 
